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net, H>/ u ^w^^Mt^S§rt^t,^x(-t-6:r. " si si si si H 

fyznM-tz mt, wiiimm#xzm»ikiim®fr \* A v A oA> o' N o 
<bf#*c-J-3 nfi! 1 5r:"iiJcfS : j r. t ,t ;j u^y- h o' N o o^ \> — 1 — 1 — ' — >— 



nt«ii33i*^*-«>afta 2fB§i«iarfflfi*ffi"s& 

t&ky-xRVV^JyWtk&to&ir&WBBtk* M 

mt\ Si0 2 , Ti0 2 > Hf0 2 , Zr0 2 , Al 
203,Ta 2 05xSc 2 03xV 2 03xLn 2 0 £0 

UIMES«*ffiK»i» * iifchtKKWSrBMk 
L(iWBftH«ft«S:»fiRi"6XSt. flftfflafttt^^Sr 

ai-a«3JH«r»rt-r»xsi:, arijiiy-^ftt/KW 

^SUS * £fc LX WSiHSSR Sr Hii S * X ^ 7 ^UI 

Ktawi-rsxst, ar^^uMs^ttL-cmjaRfflR 



ttN 2003-17685 

[o3*jB6] ii*JBi^5«>v^n*»!-*5v^r, was* 

UfltfHSj^ HIE, CH 3 S> C 2 H 5 Sx C 3 H 
7 ffi> OCH 3 S, OC2H5JE, OC3H7S, OC 

HSfttfS** D^y#v>:«/i'3£0)2ffflBEA h 

[iffi**fi7] ffif** 1 ~6©V*1":|XJM£*3V^ tfT£& 

HS, CH3S, C2H5S, C3H7S, OCH 
3 S, OC2H5S, OC3H7S, OC 4 H 8 l, ^ 

^-f tt^Xfc <9 , HuSa^oyy^'fftgS^C 11, Br 
[0 0 0 1] 
[0 0 0 2] 

MIS (Metal Insul 
a tor Semiconductor) h7> ^ 

SB-T-©»Wkli< 0. 1 0 m©y- hK*X@mil-j6o 

2)5 3. 9(DS i 0 2 irftoX«]2 5(7)Z r 0 2 . 1 0(0 
Al 2O3, 8 0(DT i 0 2^S*ffl^^^t* s ^t$tL 

tt^ 0 r*i&«)it»f4Jtaiawiav % fc»i-s s o 2 

fc|SI-©y- h*/iSr»5fc»^»JIRRl*r*^»6 
2. 5(ff. 2O{aFSaW<+6-t30 4 "C#5. 

^ [0003] Hummzbih-mt lx, w+Mfk 

^ffifiScii (ALCVD : Atomi c Layer 
Chemical Vapor Dcpos i tio 
n) ife35S#jai?*5o -W/iifel*. ^/^y^feOJ:5 4 

ffjpJfc^JC^n-C-Sfcfk^Wlaritii (CVD : Ch em 
ical Vapor Deposition) 
HZ»k*< ft o X jf a fr + 5 tK ALCVD 16 1? ttW 
50 WlWit^ Kft?iES*:lfiii**5fc«), JidSffl*«: 



3 

/h£<-e##*i]-e*>6o 

[0004] ALcvDWiB;r::^t 0 *i\ 

©4i£BfclSr<B2tT?»H3*T, l J£ f MK-hoflWIfc 
9o «»*T+»!C#SdLT^fe, H 2 0, H 2 0 2 W 

[00 0 5] rn*T\ , BfiBS*U«*©*-Cffij*£Jx 
8]W»3»*fflv^e>ixT#fc. «X.tf, Z rC l 4 W»iH 
20Hfttt*^lCj:aZ r O2SR, Ti l4»»tH2 
028fttt#^iU8TiO2R, Al (CH 3 ) 3^ 

RiH 2 OBfttt^ia5Al 2 0 3 E^WJn 
[0 0 0 6] 

HWJjW**LJ: 5<ri-**«l TfffiS 
B £ »SBi- 5 r t -e # 8 Jt» Wte v ^ SEtRMSr- 

last iot, w^wssjds 1 m^mcmtz a < * s*s 

SBft33Wc#<*t>* MI SSh7y^^^R 
[0 0 0 7] BI»*«»i|Ji-6R«cWUM-6*rtt» 

[0008] #«wg>hwi*, w»*»&WBSLfciHrtifi 

9 hi- 5 r. 4 *«-C* 5 ^WftSfiR^aiSA-tfefcfii* 
[0 0 0 9] 

lasatrfijflti-sfcA^i^ai *>!;=«>»h*s 
aittte* ki^y- httf^trJBrti-si^frasiriwsiia* 



(3) W2 00 3- 1 7 6 8 5 

A, 

2 w«o i grffla*r-rfi-*4W<k*», *f 
76? * t< tt#«*t^Dyv»i@rffiat 3 ffi-6*wft:'&* 

[0010] ttBWtt, ^y^resssn^ 

h^K^^i-S^^iTfo^ig&icfe^-c, 
/BlSi*/vdP-©|lfta2aSI©lJIBiS«r*i"54Mft 

6 ft 5H»«rKrt?**rt tain * nfcmaas* 

Srtt»UMiE»R*Bfc»^ 
HBMk*Sr»riti-5Xat > »SE*ft;tt#* frflt'ESflS 

h««R«r»rti-6rt*r*«i:i-«. 
[0011] £U: S #«Wtt, J:9ft*ttlitt, f!J =1 
yJMSJHWJi^, S^HftSKSrJKriti-Sxat, 

y-h^»ng^B^i-5xa4, Mft»R±^y 

- h'lttBSr^i-Sxai:, BWB*^«HftttBltlWaB 
y-^il/ KM >««Sr»ritt8iai, »e**» 

>f>ffl«ts:«a5i-5«a58ss:?e*i-5xat, iwaev 
$^x7 p 7^^^^X'r5xm4, a^5^jMBfc* 

LT*iE»ai!R±^^fc»*i"SXai: *rIS**i-6 
2««oiar«lE«:#i-8AMft^tt*»btt*IW»ftKffi 

ican $ nfcwas «*bicsi» $ * 5 xa t . 
»atW»«:Ert;*»rt* 4 &#fiii"Sxai, »#s*sti 

«5»snfcw»t^kLrtf-EA««<i:*s:J8*i"<5xa 

4, WE^tt^^*r»JEK*»»*»e)#5*i"5Xai 
^ SrtajklftO iSi"- tie J: 5 Hu^y- KMffi$:Mt5 
r4S:^®i:i*5o 

[0012] WiJAMft^tt*, nfi, ch 3 S, c 2 

H5S, C 3 "7«* OCH3*. OC2H5JS, OC 
OC4H8JS. CWr/> BrS, IK, F 

fr&co H*i<it2 fflIH^Vffi«S:#i-5 r 4 ^« 
[0013] Mi tt, 4=*Wl-*5it5 , tYflBai*Uwi5? 
50 Kfc»lEiJti-5ffiOT«r/j<i'SlAW'r«>Sr MAtt, Ml 



(4) 
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(a) <BOHffi-C»ffl*ftfca«i^ fifll (b) 0>MA 

inflMM-Sa rrt\ OliKtifflR-f, Htt*iiMBiF\ M 
fttt«fc*ft«x£Lt^a 8 r tfffii£Bi*& 
[0 0 14] (Hi (c) -Cli, a«trr©J:5ftaffiK 

s D rot oK^mfryy $ y i* a****-*, 

Ml (d) til, H 2 O<0J:5 4»ffctt*^«:S«l-tt 
*&"t S t % Sr»ftS t "C V ^fclgrffiS A #rjs lt (5? 

flrt*tK«F^ AMMttSMtra. -eut, 01 

(e) t(4, tt*iii^t6SAtefctt#^S:+»l-S 
[00 15] Ztlb<DlLU&l'\M*'i'k Lt, S©tt 

So f£#ffi^e>nt£fc, ifs«©^tta-ew***i« 
5 0 tot, w»ufc , ertiK«>s*»^fl i 5*B«*«) 

[0016] ^Wfi-ffffiS^WEt^*^*-^ 

fBS*»»L4v^iliaKT"C*>ixtf-fe^7 Mix H8M8 
#S 0 tot, nmiAXf#9*9*fo±'+6Z.bifiV 

#So 

[0 0 17]*8W:«S«»I4^ HI, CH 3 S, C 
2 H 5 S^ C3H7S, OCH 3 $, OC 2 H 5 S> O 
C3H7S, OC 4 H 8 a, CI Br£ IS, F 

!vm<D'pti< t fe 2ffflSJ©YfflMK*r#i"» ri!-*>!K 
ftVfffiatt-toCTKI**^*-**** 4><DtfcS« -t 
ffico 9 2 fSgiaft ffififriiiltt U #Vf ft»w»Bll** 

#]X.tfT i (OC3H7) 2 (dpm) 2^ 
t5!-^»&SiiK^»&ix5toMfitV\ dpm 

[0 0 18] X, 



fflJStfHffi* CH 3 ». C2H5K, C 3 H 7 ffi> OC 
H 3 3S. OC2H5S, OC3H7S, OC 4 H 8 ffi, 

ao5*>^V^-ftl**t*)9, ^B^SttCliJ, Br 

So tttilX fc 2 fMB^Vf WW 

fcflj^at* <i«*iarttawa4i!-to»ff • 

v\ r©t5i:, *Jx*n©iarlB*lc#Lt, UttSfi? 

[0 0 19] «i<oy- hlfe&Ktt* S i 0 2 > Ti 
O2, Hf0 2 s Zr0 2 > A 1 T a 2 0 5 > 

Sc 2O3, Y 2 03> Ln 2 03 ( L n litil7C 
£) ©*4< it 1 W^458W*fiU\ Ml 
fcl§l«4:/o-fe*fct0, J:jfiLfcy-httaffiSr?8* 

[0 0 2 0] 

SMI S h7^^*^>HJSxa*r*i"»rB5BS"C*)S Q 
20 S i lOllip-typet (10 0) ffl* 

««1 0 2I4S i 0 llCtBSftO. 4 urn 

wicmp -cvswfc * *t ff*H t yto 

[0 0 2 1 ] *HALCVD*lCtOy-Hfttt»l 0 

3fc48Ti0 2 Rtff»tfc. TiWWcrt, 
Dm©2«B©Uaiifc»oTiCl2 (OC3H 
7) 2#«*H*ffl^fc« W»«r»ALfc«»#»«:2 
5 OtJicMftbt^bixS^^, T/^^tDT^ 

osccmt«aifc. H 2 o^yv/i£ia^r 

/U=f^3f«Y ]) TiS^ 5 0 s c c ml:totlil:ft8L 
fc 0 RJfc^SWfl^SrO. ltorriU 
4 0 Oti Lfc. WWSfK 1 0»\ »W»S<[«FIB 
S: 3 ofJ\ K*«*&«PlfflSr 1 5»\ alaKttfiMnt: 3 0 
#iLt, 5-2 0i^>f ^HHSU T i O 2 RW 1 
0 — 3 0 nmfcfifc, 

[0 0 2 2] »<ktt^J4H2 0li|Rfon*ri:tttt 
<, Fl20 2 . N2 0«»^^trfflV^tt>tV\ *fc, 
^ W»*^OMSHttT i C 1 2 (OC3H7) 2i-PS«bn 

artr±4<, 2«««)«tta*:-frraw»*rffl^6- 
[0023] hats 1 0 4 t6s#tsas i j:^ 

^3 0 0 nmSELfc, t^ttnf t>*^a8!:tt!l 

8 0 O^C, l0-30min ^$,i]§[^/(4^Mtt 
HWtftL/i. (W3) l 0 h'i2K?l4^?5ias i 13 

50 Lv t/r;r^>::tR 1 Eia^ 7 f>^LTf; 



T 

[0 0 2 4] £tz\m\^- HmiSl 0 3hT i o 2 
Sr/niXL-C«5*Lfco &fcy-hi3ISi 0 4 L 

f (P, As, S b) £iHiffi3fie©IS(-f- (B, A 1 , 
G a , In) <D^^-yitA*fTV\ 8 0 0t, 3 0 s e 

f&Ltz 0 fc|£CVD&U:.fc0 10 6S i0 2»i33ia*» 
$Lfc a S bi: y-^/ K v l 0 5 ±!:^ a^-*- 
/u*rflsSLfc«, CVDffiia BW-^5^fflfil 0 7 
£f£MLfc Q tt*KA Iffiftl 0 8£W-:/7^'tEm 
o 7±i:#8UtMi slhyy^^^^Sl 
fc e 

[0 0 2 5] fr*(OA 1 gdSl 0 8£T-*tCLT, ^ 
- hSMSl 04{:-2-2 V«ftS*fc»*^C-V«f 
ttiOEOT (S i0 2 OTW ^ttit/Co 
*«:fa4^4fc*T*-t. 1 0-3 0 nmHfciS]T*T i 

0 2 T-*^&'h2jiife!i>b*fcfc&^^ 

TlWfiO. 4 nmT*fc!9, MfttMSl 0 3T*fcST 
i0 2 i:Si 1 0 1 JFB£tt9!3*tt S i O 

2 H©»**r*»K»< »x.S r fc #T#fc. 
[0 0 2 6] «±<7>«fc?l^ ^!)3y*»fi£fiS:Stt 

0. 1 ^imKTti-SM I S h7^*«r»ftt5r 

[0027] Kwrnvft?- btmmt itt i o 2 

£ffl^fc#, Zr0 2 , Hf02. A! 2 0 3 , Ta 2 
O5, SC2O3, Y2O3, Ln 2 03 (Ln:L 

a, Ce, Pr, Nd, Pm, Sm, Eu, Gd, T 

b, Dy, Ho, Er, Tm, Yb, Lu) <D 0 h'Pft 

[0028] Sfc^- Ki&Kfc LT^SSffiS i $rfflV>T 
Mo, T i N, TiSi 2 «S:ffi^ttJ:^o ££>^ 

[0 0 2 9] 9* (W«**^*-©*ft6 2 

ALCVDSWot, Ti0 2 y- h?ft?iK*:»5^ 

[0 0 3 0] (3SEtS« 2 ) %m\ 1 t M &*fl=-C A L C 
VF)lfc!wJ:oTJKrtLfc 1 0 nmWT i 0 2 fI£!l*JL 
t\ A FMfilti5!^«to"C^ i'lfliffl^^rmJ'rt: Lfc<!: ^ 



(B) *$K)2 0 0 3-1 7 6 8 5 

S 

[0031] \mmt ur, M«»at/wafktt*^*: 

rBlCa«8lffi!C*5^-CCVDjfe{lJ:o-C»ritLfc 
TiO 2 »10nml:^lt s A FMSl^Srff ofct 

[00 3 2] 4fc, Ti (OC3H7) 4l&Mt&z&# 
**rfflWC3MSWl fcffl«fcALCVDifcl£J:oTT i 
O2Kl0nmMU: B r 0>ISfc# LT fcPKRJC A F 
MfSfSfctrofci;:^ ^BttSttO. 5nmt'fco 
fc. 

10 [0 0 3 3] 2«««>*ftofctrtB**» 
i0 2 y- hffitiERo^jBfi^a. #&M/J>£i>fctf># 
h&££0. l/imeiTit5MISh7>^*i:fi 

[0034] (%mm 3) w»#^^>a«ic«:»Ht^* 
^w»ft5 2«««>iar(BiEt#i-aT i c 1 2 (oc 

3H7) 2«rffl^\ ^lii i:H*tt*fr?ALCVD 
aiaotMUcTi0 2 SS:MLt 0 fc*?U ^ 
^ ^lM3 5 0-4 5 0ttlfe 0 MlSl^tST 
i 0 2R*fii***rKl5«c>T<-r. BI5<D«tttt, SfiM 
S4 0 0 < C(D < b#^iiiiS-e^^t^ o SfitlLft3 
7 5-42 s'CwfiHSr-liJS-^^fiifittSrftS-t 

[0 0 3 5] JfctfcWt LX, IR»«:T i (OC3H7) 

[0036] ^mmm^h, ^<o2mm<o^m&i>^ 

45JSW4rfflv^fcA LC VDffitcioT, 

[0 0 3 7] (Xlfcffl 4 ) ^Jfi« 1 t RlfltfcsR-'PiMMa 
^10 2liSi-W H SSl0 1i:I$S0. 4Mm<7) 
»S£JlMLfcf£lccVD-S i 0 2B**-K*BIU & 
fcCMP^P8Hfc$-frT«s» Lfc„ 

[0 0 3 8] h&tiRl 03tWZrO 2 K 

tftsSM-afcfti^ (wat3i*^** s ii*a2f8a«)iari8 

SMt^Zr (OC3H7) (dpm) 3 #£S<£M£ 
40 fjp*£ Lfc D JH»SrttAUfc«»»»Sr 2 0 0*0 KM* 

m^m2n,ti a r/^^yr^iisosccmt 

£3i£Lfc 0 a*att*T SOsccmtlt K*6»«W 
[H/jSrO. ItorriU £t£j!U££ 3 5 0 c Ci: t 

«B>IB*r3 0f>, K«»1^15&\ ffi^#»B»|fl] 
$r30f>ttr, 5-20t^^^S^l, Zr0 2 
li!JW 1 0-4 0 n m«r?Jfc Kh'VlA 1 108^7 
-^I^LT, h'liZtS 1 0 4 II- 2- 2 vlgffcS-arfc 
5^ ^;>C-Vf»J:^KOT (Si0 2TOfl 



(6) 



ttJtfcu tO«*«rM6!l*ift"C>i<*r 0 10-3 On 
rn^HUtZ r O 2 r-^Oiii/h2^i£^ib**^jgd 
ttaUl^S:S(*L, ^19-Cfcofc 0 SfctWffiiSWaH? 
PW%!:EOT35^0. 3nmt*>9» hffitiGS 
1 0 3 -efcs Z r O 2 t s i WfStiSK 1 0 1 ftifiUMK 
S i O 2 Mo»rii4:»83"t?# fc 0 

[00 3 9] Zr (OC3H7) (dpm) 3 

^& Sr ffl ^ fc«*«3S iJWfctt *r ffl^Ttd: 

v\ Sfefc, ALCVD*^^/Hi*3V^riH»«»«ra 

[0 0 4 0] *Xttfl£J:9« l»iilS0!)J:5^*flBtt*«: 

smi s h7V^^^Sftn^ fc**-e#fc. 

[0 0 4 1 ] 
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[M2l *M!:g5M I S«h7>^**"fOS 
[1^3] *8WI:«5MI Slh7>^^^S 
[H4] #3g03<0T i 0 2 MK^ EOT«?r 

[l#]6] *««©Z r0 2 iI»'i:EOT«^ 

101-Si *I££S& 1 0 1 0 

3-y-Hft»B, 10 4-y-hm 10 5-y- 
^•K^VW, 1 0 6-S i 0 2«SBR, 10 7- 
r/^SHB, 10 8-AI StlU 
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7P> h^-S^fiS* 

(72)«W# #W F 

<72)#W-& ttffl 

XttJR 0 A*****W-tT H 1 * l *> tt 



5F058 BC02 BC03 BF02 BF27 BF29 
BF36 BJ01 

5F140 AA24 AA39 BA01 BD06 BD11 
BD12 BE09 BE 10 BFOl BF04 
BF07 BF08 BF10 BH21 BJ01 
BJ05 BJ07 BJU BJ15 BJ27 
BK13 BK21 BK25 BK30 BK38 
CA03 CB04 CC03 CC12 CE07 



